The data presented in this article is included in a larger research regarding the improvement of the Romanian lamb towards the meat production. The study has been carried out from 2015 to 2016. The lambs included in this study were obtained following a protocol of estrus synchronization in Tsurcana ewes and the grouped lambing. The research is a pilot study conducted on a representative sample for the selected groups of animals and further research is needed to complete the research. The research aims to compare carcass characteristics of purebred Tsurcana lambs and Tsurcana crossed with Vendeen lambs. The criteria assessed were: the chemical composition of purebred and crossbred meat, the live body weight, the slaughtering performance and the weight of different carcass cuts. For almost all criteria chosen the crossbred individuals recorded better results.
Introduction
The human migration from the Middle East toward the northern and eastern European countries, as well as the option of the western buyer, makes a transition in the human's nutritional habits, which is also orientated towards the consumption sheep's meat. The market is adapting to the new demands by importing the meat from the southern hemisphere (Australia, New Zealand, etc), but the freshness and price of the meat is affected. A good option is to improve the meat production in the sheep sector in order to cover the market demands, but this practice is limited by the need of balance between the animal productions and the limited available space for the agriculture. This new challenge needs to be managed carefully. For Romania, the important number of sheep represents a good opportunity for the country to support the internal EU production of meet. In theory, by producing crossbreds with the local breeds (like Tsurcana), the meat production will be improved. Nowadays, the meat quality and quantity is thoroughly checked and often, the price is paid accordingly. The scientific research to check the improved quality in the crossbred's carcasses is important and can serve as a guide for the communities to obtain a product suitable for the EU market.
The Tsurcana sheep breed is an old and rustic type breed, resistant, very well adapted to the Romanian pedo-climatic conditions (from plains to mountains), being the most numerous breed in Romania. Also it has good meat production characteristics and it is suitable for crossing with other sheep breeds specialized for meat production, to obtain F1 crossbreds according to market demands (Georgescu et al., 2000; FAO 2014 ). The quality of the sheep meat is influenced by many factors including genetic and environmental factors (Pascal et al., 2014 The crossing of Tsurcana ewes with a French meat breed like Vendeen is important to increase the quality of the resulting lamb's carcasses. In literature, there were no publications regarding the crossing of these two breeds, this research being the first that compares the improvements of the crossbred lambs with the purebred Tsurcana. This is an original research and presents preliminary data regarding the carcass characteristics of the crossbred lambs resulted from the crossing of the French sheep breed (Vendeen) with the purebred Tsurcana.
The aim of this research was to compare some quality characteristics of purebred Tsurcana lamb's meat with Tsurcana crossed with Vendeen lamb's meat.
Hypothesis H1 0 = The carcass quality of purebred Tsurcana lambs (µ 1 ) and Tsurcana X Vendeen lambs (µ 2 ) is identical: µ 1 =µ 2 Hypothesis H1 1 = The carcass quality of purebred Tsurcana (µ 1 ) and Tsurcana X Vendeen lambs (µ 2 ) is different: µ 1 ≠µ 2 Hypothesis H2 0 = Carcass quality of Tsurcana X Vendeen lambs (µ 2 ) is identical of those purebred Tsurcana (µ 1 ), regardless of the body cut analyzed (full leg, shoulder, Longisimus dorsi, ribs): µ 1 =µ 2 Hypothesis H2 1 = Carcass quality of Tsurcana X Vendeen lambs (µ 2 ) is different of those purebred Tsurcana (µ 1 ), regardless of the body cut analyzed (full leg, shoulder, Longissimus dorsi, ribs): µ 1 ≠µ 2
Materials and methods
The data presented in this article is included in a larger research regarding the improvement of the Romanian lamb towards the meat production. The study has been carried out from 2015 to 2016.
The lambs included in this study were obtained following a protocol of estrus synchronization in Tsurcana ewes and the grouped lambing. 50 Tsurcana ewes were mated with Tsurcana rams, resulting purebred Tsurcana lambs and 50 Tsurcana ewes were mated with Vendeen rams, resulting the F1 crossbred lambs. After lambing, out of the crossings we obtained 48 crossbred and 48 purebred lambs. All the lambs were kept in similar housing conditions and supplied with the same feedings, according to their age.
The body weight evolution was periodically evaluated at birth, 21, 50, 90 and 120 days. The average of live bodyweight at 120 days was 25.04 ± 0.99kg for purebred Tsurcana lambs and 30.22±1.5kg for crossbreds. The representative sample of animals to be slaughtered was assessed with Tarro-Yamane formula (GfK, 2013, Poland):
95% confidence level and p=0.5 are assumed n=the sample size N= the population size e= the acceptable sampling error
The calculated number of selected lambs to be slaughtered was 3.69 for both groups; five male lambs were selected from each group and were sacrificed. The10 lambs were randomly chosen. The slaughtering was performed in an authorized place accordingly to the EU legislation.
After slaughtering, for each lamb the carcass weight was assessed and the best cuts of the carcass were weighted and recorded. Then, the bones to muscles and muscles to fat ratios were assessed according to protocols found in literature (Fahmy et al., 1992; Geay et al.. 2002; Laville et al., 2002) . Samples were collected from the carcass in order to be analyzed with a Food scanner which can accurately detect the protein content, the water, the fat, and the collagen percentage of the carcass. The chemical analysis was performed with the FoodScan TM for meat. The quality parameters assessed in this study were as follows: the chemical composition of purebred and crossbred Tsurcana lamb meat; the live body weight and the slaughtering performance; weight of different carcass cuts (full leg, shoulder, Longissimus dorsi, ribs).
The results were statistically analyzed by comparing the obtained averages between the control group end each test group using Microsoft Excel, ANOVA test and t-Test, mean values and standard deviation, at p=0.05.
Results and discussion
The Tsurcana breed is a local, rustic and resistant breed, well adapted to the Romanian pedo-climatic conditions. It is one of the most representative Romanian breeds, but it has a medium productivity for meat production. To improve the meat production, the crossing with French meat breeds is to be considered. In this research we aimed to realize a technological model to improve the meat production in sheep sector. Even though the Tsurcana breed it was used before in crossings with other meat breeds and proved to be successful in crossings, in literature there were no other studies concerning a crossing with Vendeen breed.
Comparing the results of the chemical analysis of the carcasses of purebred Tsurcana lambs and crossbred Tsurcana X Vendeen lambs revealed that the water had higher values in the meat of purebred Tsurcana lambs (75.03±1.69 compared with 72.34±1.41), and the fat quantity was high in the carcass of crossbred lambs (7.68±1.01 compared with 4.90±1.10).
The percent of the protein and collagen were almost equal for both the carcasses of purebred and crossbred lambs, slightly higher values for protein were recorded in crossbreds and slightly higher collagen values were recorded in purebreds (table 1) .
Mean values and standard deviation of body weight in Tsurcana X Vendeen crossbreds and in Tsurcana purebred are shown in Table 2 . It can be observed that the average slaughtering performance is superior in crossbreds than in the purebred lambs and all the averages of all the analyzed cuts, even though they had the same age and were kept in the same conditions.
The results are similar to other researches concerning the purebred Tsurcana (Pascal C., Nechifor I.), but there are no studies for the crossings of the Vendeen breed with Tsurcana.
Average and standard deviation for live body weight, carcass weight, full leg weight, shoulder weight, longissimus dorsi weight, ribs weight and slaughtering performance for the slaughtered lambs revealed differences for the crossbred lambs. They recorded higher values compared to purebreds (Table 2) .
Statistical analysis using ANOVA single factor test and T-test confirms that there is a statistical difference between the live weight of the purebred Tsurcana lambs compared with crossbreds, at p=0.05 (µ1≠µ2). The average of the life body weight in crossbreds is superior to that of the purebreds at the same age and kept in the same conditions (23,19>5,31). (Table 2 ) Statistical analysis using ANOVA single factor test and T-test revealed that there is statistical difference at p=0.05 between the slaughtering performance of the crossbred Tsurcana lambs and purebreds (µ1≠µ2) (72,87>5,31). (Table 2) In the literature, there were no other similar studies to compare the results of our study. The research is original and represents the first crossing between Vendeen rams and Tsurcana ewes.
Concerning the carcass weight (45,92>5,31), the full leg weight (42,64>5,31), the shoulder weight (16,70>5,31), Longissimus dorsi weight (22,22>5,31) and the ribs weight (25,24>5,31) resulted after the butchering of the lambs, the results of ANOVA test revealed that: F>F crit, the results cancel the H2 0 hypothesis and accepts the H2 1 hypothesis, according to which the weights of the cuts are different between purebreds and crossbreds Tsurcana lambs.
The carcass weight, the full leg weight, the shoulder weight, Longissimus dorsi weight and the ribs weight resulted after the butchering of the lambs were statistical analyzed using the t-Test method: t Stat ˂ -t Critical two-tail, respectively -6.77 ˂ -2.30; -6.53 ˂ -2.30; -4.08 ˂ -2.30; -4.71 ˂ -2.30; -5.02 ˂ -2.30. The results suggest that H2 0 hypothesis is rejected and the H2 1 hypothesis is accepted meaning that carcass, full leg, shoulder, Longissimus dorsi and ribs weights resulted from the crossed Tsurcana with Vendeen lambs are different that the weights of purebred Tsurcana lambs, the crossbreds recording superior weights, fact confirmed by the statistical difference at p=0.05.
The bones/meat ratio reveals similar values, with a slight difference for the crossbreds. Superior values were recorded for the crossbred Tsurcana with Vendeen lambs carcass analysis compared with purebred Tsurcana
The meat/fat ratio in crossbreds was superior for crossbreds compared with the ratio recorded for purebreds Tsurcana lambs. (Table 3) The full leg and the cutlet are the primary cuts with high commercial value and with higher meat share in the carcass representing superior quality (Fahmy et al., 1992; Pascal et al., 2014) . The crossbreds Tsurcana lambs recorded a higher percent in the carcass comparative to the purebred Tsurcana lambs for the primary cuts (Table 4) .
The study confirmed the hypothesis which stated that there are significant differences at p=0.05 between the analyzed data of crossbreds Tsurcana with Vendeen lambs and purebreds lambs, except for the slaughtering performance.
The data obtained in our study, on the representative, crossbred and purebred lambs, samples can be extrapolated only for the batches of our study. The results revealed important contribution to improve the meat production in sheep sector and need further research, by using the described method in larger batches and with different genetics in order to generalize to the entire genotype group of sheep.
Conclusions
The research confirmed the advantages of crossing the local Tsurcana breed with Vendeen PAȘCA et al The study recorded the preliminary results of a research concerning a technology to improve the meat quality in sheep sector.
The quality of meat parameters evaluated (bone-meat ratio, meat-fat ratio, chemical content of the carcass) was associated with the fattening status of the carcasses and were superior for the crossbred lambs compared with the purebred Tsurcana lambs, even if the lambs were kept in similar conditions.
The analysis performed on crossbreds (live bodyweight and carcass) confirmed that the crossing of the Tsurcana ewes with Vendeen rams improves the quality characteristics of the Romanian lambs, demanded in the EU market.
